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^fcv^'07r-i^i±UJJ^4^U1?->y*^'fH (LPS) ^ jsHm^"^ -< h :h > iz. 
J: o T ^tt-fb $ n^ ^^MMM-^tfiM. TNF-a (tumor necros 



1 s 



factor-a) ^ IL-1/5 (interleukin-1/5) ^ I 



L-6 (interleukin-6) ^ MIP-la//3 (macropha 
ge inflammatory protein-la/>5) tji }f CD ^^Jits^ 



LPS. TNF-a. IL-l/3^i:*{3j:oTrS14'fb$ti. TNF-a. IL- 



1/3. I a: B - a ^ 



i^Msii*-efe^RAW2 6 4. 7®LPSfij^ ( + ) ^i: (-) m t(Dmx-^y 
^ 3 >^mn Ltzo m ibntzM&^o ^ ^ u - y # 2 F 9 it. mj&m^ 

^ til^ F - K B ^m&iht ^ Z tifi^ ^tiX^^ ^ 1 K B ^i' — 'H - a , /3 (Ik 
Bkinase-a, /3 ) (DiDonato JA, et al., Nature 1997 Aug 7;388(664 
2):548-554 ; Zandi E, et al., Cell 1997 Oct 17;91(2) :243-252 ; Mercuric 
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F, et al., Science 1997 Oct 31 ;278(5339) :860-866 ; Woronicz JD, et al.. 
Science 1997 Oct 31;278(5339):866-869 ; Regnier CH, et al.. Cell 1997 Ju 
1 25;90(2) :373-383) t D - ^ W:> MMMBil^X' $> ^ Z h ifi m ^ iJ" ti: ^ . 
:$^%m^ ^mMM^^Ufi^ - V't^m&n^lKK-i (indue ib 

le-I/cBkinase) i:^^Lfco 

B&«n jt- mat X . 

*^B^# IKK-itil/cB-a^'J V^-fb U N F - /c B ^ferSIS-fbt- ^ 

-irM-feU > X 7. \y - > ^ i- — -{i X' $) ^ Z t ^ mm \^ . M^^M ^ ® ife't* 

V ti ^ y X i:) ^ ti ^ z t ^ m ^ ij" iz tz o 

mr^o ct D i¥ iiB X iE?ij#-^ 1 xtt 3 ■e^^t^'5^Sia^[j**■r 

•2)J^'(s^■{^ll~t"•?)o 

iidsx-^^^^N^^^^tZ'ftfflT^o ^tzy^mR<Dunmm.m\±. i-trafx 

m 1 mit. L P S C J: -5 ^J^tu ( - ) tmm^^ ( + ) ©IKK-i©inRNA 
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1140 a. IKK-iiilKK-a. I K K - /? CD T ^ 7 ^@B?|J ® it ®t >^ ^ 1" o 
-tf K -t" V *• 7K 1 . . Tt- fl^J. -rs / . y-- SR ^ id- -F ^ ^ — -V =. V )i. — *. I m 

memit. y-y>:/D>^ h^iff^c,cfe?)B -mmt t - mmiz:iiii- ^ i kk - i 

o 

©fiJS!ct3J:^IKK-i©^#^f^Lfel2l®(^f^t)^^*Tfe§o ia©T©{iG 
3 PDH*fflV^;fei^^<^^-ro 

^9SI(i. I KK-i©?ii$iJ^]l{3ct-S)NF-A:Bl^5ii — ^S'— iie?®rStt^b 
©^^^^L^c^jC-C-fe-So ia©T©(i. ^ >y-? ^ a^tn; F L A Gln;#: (M2) 

^1 OEia. -f'>t:hDT-©IKK-itzJ:?)I/cB-a©U>^'fb®i^^:^ 
^ t;feia®(;f<tfc§^^^T'$)^o III©TIS{i> ^ ^ S^ln; F L A G Jn#: (M 
iJ ) (3 d; § -r 5 3. y ^ D h (3 J: D Wffi b 7t ijg^-e ^ ^ o 
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m 1 imit. IKK-ihI-TRAF ® ^ J}S F«3 *5 { J" -5 It © fiE * ^ f 
m^i^fit) ^m^M-^ib ^ o mi lia®!^— >l{iFlag-IKK-i^, U — 
>2{±Myc-I-TRAF<^, b->3{iFlag-IKK-ii:Myc-I 
-TRAF^^-fo 

^12ia(is I-TRAF©^^^M#:^fflV^7tKK-i t(D^^mm<D^m 

> 2 {i 1 - 2 4 7 ifn-$:> l^ — > 3 {i 1 9 3 - s t o p iritis U->4{i^S 
(FL (Full length) ) ■^^fi^fimiTo 
mi ^m\ts IKK-ifcJ:;&I-TRAF®U>^'fb*^t-|21®l3f^lD.5^ 
RT$)-g)o II13I1©1/ — >1. 3;Rt>'5{±Flag-IKK-i®^«^:^b5> 

"7 "7 -t ^ ■•V =1 V 1 . ±> \y — O /I H rK C /-»- SS ^ -fc k .=. > - -> -J _ A. , _ > . 

^14 laa,- r - T R A F © t; v^^fbgp^u^^^^^i^m^^l-lil® fr-ft^o'-s^ 

ST-afeSo 5gl4|lI©U->i;5^IK5(il-170irM-*^ U'->2;5fcyf 6 1 
- 2 4 7lt>i-$r. 1^ - > 3 7 {i 1 9 3 - s t o p »f>T-*. l-->4i^t>*8{i 
(FL (Ful 1 length) ) ^^ti-en^fo 

mi 5 GST-i-TRAF®iKK-iCct^'; >^-fb*^-ria 

® f^i t) T-S^o HI 5El0b — >UiFlag-IKK-i* H .^-V :^ 

7^^>3i/L;t%®^^U. I/ — >2(i^M#:IKK-i (K3 8A) ^feh^ 

% ^ |g jas -r €> fea»©gM©ff$^ 

*-r. *^B^© I K K - i © c D N A^ D — ri>^{;oV>TifeB^f -So 

l/i>3 >-!t:/h5^^5^:^^Nl' :r';^5'*-r4f-i>3 >^ (suppression 
subtractive hybridization technique) ^fflV^Tx v ^ D :7 r - ^ HSEi** 35 
^RAW2 64. 7©U^*U-lfy*5-i'K (LPS)fiJ^tZi5{t'g) ( + )S¥h 
(-) © P^T-t*- :/ h ^ ^ ^ 3 > >&MfT L P S fij ^ i D il ^ ^ < -S 
jfie^©;^ ^ U — - >^^fTo ;to M I P - 1 a//3, G-CSF. TNF-a 
'ki:*©gE^tI^lE^(3inx. 7 o®^ifMae^© 7 ^ > Y^ntz. 
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3©ot>^^0->#2 F 9 It. f!liiC^&*^X.^CV^RAW2 6 4. 7 T-{it>-r*^t3 

#33) o ^imfis x'<?D77 — i^l^ffiJi^ R AW264. 7^'J414^U-9-«y* 
^-TK (LPS) -ef!l^U-Cfl*^nT<§3ie^©y-»f>:/D>yh^tJf$:^xb 
fzhO-Ch ^ o RAW2 64. 70LPS (100ng/ml)f!li!CHu(-)^ 
( + ) 05}ii;(A)*RNA2/zg=&l%:7:t;i/AT5. K-T:tfD — ;^t;-C«m^i§cllj 

DNA7^^^^>V (2F9) ^7'□-:/^3fflV^T^^^^U^•^'X^-^:;to RN 
AM*s^*T-fe?>Cl fc^G 3 PD H^fflV^m 1 m (DT f^iZ m L fz o 

/JU L> Jfp Oy X '± Rvf IHJ C [_ — V L/ '± R\f IHJ t> C i/J 1^ ' ^ /l^ IZ \ 513 \&i 

^2El{is RAW2 64. 7$:1 0 Ong/ml © L PS-^^J^bs — >± 
f;^^U;t^P^©^t-b-^S';i/RNA^jEtiaib2 5/ig-rol%7;^;i/AT5. H- 

Mm/&^Lfe*»0-efe^o rn — r{±x'>>;^IKK-i (mIKK-i) On — 
>^^^*.SVNfeo RNA«:i)S^S-r-fe^C:i:<&G 3 PDH;£fflV^Tl|20 

RAW2 6 4. 7^£:4^^LPSf!iat-CtffemRNA;(pe>cDNA^-r:^^ 
U Us 2F9®7^^^>h<&rD — >^i:U-C C © iie^ ® f# o 

^03lfe^(i2 1 5 4bp©;t — :7">U— ^^'f >^^7^ — A (open readin fram 
e) C7 1 8T5.y^^n — ^•bTl^3fco S^ — f!fe^©i^^. 7^ — ^ — 

T-{iJ®SiBi?!l©^^*^^^^ fLs ^Bg;{)5*^©b h cDNA^D->K I AAO 1 
5 1i:S4)>^^Di^-;{)S;l<. ♦i|SI'ffi{iT^y^lx^;i/T'8 2. 3%-e$)D2F 
9{iKIAA0 1 5 l©x'>i7X®*'i7>^5' — y'^-h-^fe^h#X.^tlfeo 

KiAAo 1 5 l^3^J:v^■r•^alnI1^©;^;^)^t?;t3l^s^^i^ i^an^^ni/cB- 

a U >^'fb LNF-A:B§M'l4'^b■r^Ci:A5 0^e>:*^^-^^fcI/cB^:^-^f- 
a, 13 (IKK-tts IKK-/3) T-feDx — ^fK^-f>©*ilsH4{iT5.y 

^U'^;i/-e^n^n2 9. 1%^ 3 0. i%-r*feofco 
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2F9. KIAAO 1 5 1 Izlt t % N - ^i^iz -i^ ^) > X X U :t - > ^ i- — -H 
K^-r>. ^ iz u ^ > i:^ - Y ^ yt^ 2 ^ misb ^ ti . IKK-a. IK 

M=^-^--lf<&inducible-IKK (IKK-i) t^^i^fzo 

h h I KK - i ^ XI KK - i (DT ^ y mMM(D itm^m 3 miz. b h I 
KK-is thIKK-a. \l h I K K - /3 (D T 5. y mm^f\ (D it^.^ ^ 4 M Iz B 

U it o 

msmx'it. [si - ® K ^ 5 T- H ^ T" is t) s ^-^ — -^i^^-cy^ [ ] X-m 

^4121 -e a ^ |5l — ®iB?!j©yN'^y^^^^lx — — 4fK^'r>^& [] 

•757Ttl,■7'L^;?.- ~F ^ <^ y< — ^v=ivn/ — -Ti^ -h -t^ l y\ -t =t- — cy = 

y)v~-y(Dmnx^i- — M^>tSL\zm^x^^h^^(bti^T^ymnm(o±\z^ 

SI§fBLTV^So IKK —a. < - 1 K K - /? © ^ U >y ^ - ;i/ — 7" - ^ U ^ 

^ {is ^iit|{3iJ{t-2) I KK - i©^3^:&y-tP>^D hT-^tff 
bfeo IKK- a. 1 KK- ^t^}f(Dm.M\Zh'^Mt^\Z%M\^'C\^^(D\zn\yl 
K K- i ® inRNAtiJiflls- flSMs 5l? ffi Jfil S Jfil ^ . flfe^ C 1^ ^ S^J t ^ < ^ 

M\^X\^fz 5 |2I#BS) 5 0® ^ b - >±i3gB^ tifeMfl*^ 5) tiTt * 

> (Clontech) ^& ffl T y if > D h M^ff ff o „ :7°D — :^(±th 

IKK-i ( h I K K - i ) ©3-7^^- >^^^^:^fflV^;to 

B$ai"t-^4?)e)ti^ I KK - ±(D %m,ti^ ^ (D MMMm^z ^ ^-r ^ ^ (Df^cDii^^m 

LPS®f!l^|u (-) ^ ( + ) Xs T -mmity Ti- )Vn'^ — )]^:r.X7^ }V JViy ^ 

A ^ y y ytT (D0im.m (^) U ( + ) T--en^tilKK-i®^]l^yif>M 

iflfL:to B -^)igT-(± L P S$iJ^ L:ft{ttl«^^ttST* ^^CV^*s^ L P S $!l ^ 
^3S*5il^$n/io T -mi^Xltmi^^izmM U T V ^ S >t)S ^ ;i/ - ;i/ 01 ^ 5^ ;i/ 

i: A -1" :t y 7 r ©^J^iz J: ^3g;{)SMT (^6I1I#b^) o 

m6mi±. C 5 7 B h / 6 ffi i^mmLtzmmfi^iP ^tfii^ {B 2 2 0 ) ^fflV^T. 
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m^MM^MM^M^M. (high-gradient magnetic cell separation system ) 
MACS (Miltenyi Biotec, Berg. -Gl adbach, Germany) iz -d X B - MS^ t T - 
mm^^Mi.. B-^JigttLPS:100/ig/ml. T-iMJJgti^'^ryv^^ 
>: lOuMtPMA: 10ng/mlT-4^^fiJ^U^ f 'J ^ ® fu ^ T" h - ^ 

-i (miKK-i) 00-7= ^ >^mm^m^^tzo RN Ami^mm.x$>^ z t 
^tc. v^<oA^©x"i7^©^flgtt^-*J(t■5 I KK - i (Dmm^ L p smmm 

(-) ^ ( + ) T"^*lf L;to 5 E 3 (natural killer cell clone) tMl (Mon 
ocytic leukemia eel 1 1 inp tr *i ^^ -r t. p c; >- -t- t _ ^ ize 

^^^tiT^c (^7 ia#B^) o 

^ 7 EI©^V->±tiB^nfeS3i«N I H 3 T 3 ( f ibrobl ast cell- 1 ine) . 
EL- 4 (thymoma cells) ^ 5E3 (natural killer cell clone) . MOPC 
3 15 (myeloma cells) . BCL-1 (B cell leukemia) . Ml (monocytic 

leukemia cell line) ts^h. 4^^®LPS (10 0ng/ml)^J^Hu(-) 

fr-^fcM^T-fe S o IT-D -:/(im I K K - i ® =3 ^ >^^^^^ V^feo RN 
A « A^^ST-fe^SCh^s J^5^i^'>A:^DV^h-T-^feL}th - ^j;!/ R N A ® ^ 

^h\Z. LPSJit^®fiJ^(rJ;^T*) I KK-i©^M3{)SJi^t--g,©3tPg*. ^ 
^^i^rUfeo C 5 7 B LX 6 ^gg^ L;^c^|^v ^ □ 7 5^ -S^ * L P S . PMA. 
TNF-a, IL-1/3, IFN-r^ I L - 6 J: ^ T 4 ^ F^^J ^ L ^ 53 I 
KK-i©^M*mfco IKK-i{iLPSJL;i^f::^TNF-a, IL-1/3, 

I FN-rs I L - ^ \z X. X % %Mt^mm^ fifzifip yi A\z ^ x\±mm^ fy. 
tLti^-Dtz (^8 m^m) o 

— >±{3^Lfc^(;iLPS: l//g/ml^ PMA: lOng/ml. TNF- 
a:100ng/ml, IL-l/?:100ng/inl. IFN-r:250U 
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/mis IL-6 : 2000U/inl ffJ^m b - ^ ^'^ R N A * tB b ^ 2 EI ® 

miKK- icDzj-^^ y^'mm^m^^tzo rn a**^^»t-^s - i: g 3 P 

I KK - a. I KK-;5(i?Mfl§l^i^^^J^^^-^*^ ^NF-/cB*rgl4^b-r^ 
^-r. I KK - i©N-*«t::FLAG:3^l^ b-^=&<5'^L^PEF-B0S^ 

^^^^-^;Ma^^i^^«^=&^t^bfc (pef-bos-flag-wt-i 

_ _ . ^ -r TJ- rfe -fc I-+ /7 (7^ /?* (7) ^ V 

KK-i)oPEF-BOii-i<i.AU-xivi^-j-d./v-.* — - 

^D-;v^NF-/cB©;w>7-v-^f 1/*-^-=^ h i:2 9 3 

9EI{i. 2 9 3 TifflflgC. NF-/cBi3>-fe>itXS/-^:Ji>:^C^^i'7^ 
^--tfitfe?*-::>'5:V^yc^^-^-^>^ l^^^ (pNF-/cB-Lu c) i:\ 
I KK - iiie^®N-*i^CF L AG*t b-7-^^^bpEF - B O S^S 

^^^-{::-lt:/^D->bfc:^>:^b5^-b (pEF-BOS-FLAG-WT 
- I K K - i ) ^^c{±-<<? ^ > 1^ o -;i/^-J©l4fl^l^:3 h ^ > 7 x 

(±pEF-B0S--^^^-l^ct^-t4/zgl^^-bfco b^>;^7x^bbfc 
pEF-B0S-FLAG-WT-IKK-i©«^^5^®T^:I^^b. ^9gl 
0TISl^<5'>^^^**i^FLAGtrL#: (M2) l;J:S-^^:xy^n>>bCJ;t)W 

IKK-a. iKK-ZJii-f^trbD-C-I/cB-a^'J > ^^b 1" i: *^ ^ ^ 
t^TV^;5o ^CT'. *^B^© I KK- i;?)^> I B - a © N - * # S ^ 3 
2#gi:36S@©-bU 'J >^>fb-r?.©*^S*^^^ >tf > □^^--b'T 

^3; -b (in vitro kinase assay ) iz: J: D b >t o 
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pEF-BOS-FLAG-WT-IKK-iX{iIKK-i®381:g®U 
> ^ T ^ =^ y IZ^it^ tz 5. ^ - ^ > h :=!> ^ h^^ h (pEF-BOS-F 
LAG-K38A-IKK-i) *2 98 T $ffl fig t — S {c: h5>;^7i^S>3 
> Lfzo 2 4mm'^^zmm^ tlfz I KK - i^>y?^^}t{iK 3 SA - I KK- 

i ^ yy? ^ ^in F L A GJn;#: (M2) c J: ^ T ^ ^ tfe 1^ {3 J: D b > -Y > h 

ST-I/cB-aN^5'>/N-^ (WT) . ^fi{iGST-lA:B-aN®3 2#i 
3 6 m E (D V y ifh ^ 'b T ^ - > iZ^ ^ tz G S T - I A:B-aN^> 

z-?^ (AA) §ffll^/iol^8 0kDa^3IKK-i©gBU>^<b®/^•>^•*5B 

u o — r ju /\ \jr — vv i — x iy i\ — x i/^ — ^ v*- b;b^ (y>* o 4 t /c o x i^. iy — j. vd. o x 

-iKB-aN^y/-^^ (WT) ^'jy^'fbLit*^ K38A-IKK-i(±G 
S T - I /c B - or N ^ (WT) ^ V >mit tut^ ^ tz o ^ tz . I K K - i- 

(i G S T - I /c B - ^ (AA) *^<U ^^-fb Ltj^t^^tz (^1 0 EI' 

^10ia{±. -r>lfhn (in vitro) -e©IKK-iCj;§lArB-a®U> 
m'ltCD^m ^Tjk lyfz i) (D-^$) ^ o 2 9 3T m^lZ pEF-BOS-MOCK^fe 
{±pEF-BO:S;-FLAG-WT - I KK - i ^fziA 3 8#g®US^>5&T 5. . 

->t^'fb^-B-fe3:a. — ^j'y h3>:j^ h (pEF-bos-flag-k- 

3 8A-IKK-i) »H4fl<JJ3hv>X7ji^^>3>Lfeo 24I^P^^{C^ 
m^tltz IKK-i^>^^^^tzi±K38A-lKK-i'^>^^-i7:&tfiFLAG 
ifii^ (M2) C cfc ^ T^^^*|^IC J: D i^S^ > h □ ^■:^-^f T -b 

v^ o i:L-tlA:B-a©T>=3rU>Utr— hJ:DC - ^^^^ t t) ® ^ v^fc 
GST-I/cB-aN^$7>/s^ (WT)s ^/z{iGST-lA:B-aN®3 2S 

^ t 3 6 mscD'^z V t'-^ ib i)T^ -yiz^^tz^ y ^-^^ (a a) 

af-^3^^-^^;i/^f-:t>-l?7TD — ^-C-)^^L/r*)®^fflV>feo I KK - i ^ 
;t{iK38A-IKK-i t&W t [r-''P3 ATP<£:30°C. 20 ^P^>KiS 
^-a-fe^SDS-PAGEl'J|||a^;t— h5S^:^|-^^57^{::TfP^iffib;to:^SlT• 
S3U>^'^b®/^•>Ki:GST-I/cB-aN®/^•>K>&^tfc:o (#ffi 
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kDa) ^iElz^s [^tzo mi 0El®TIS{3<5'>y^'^a:&^JtFLAGta# (M2) 

iik±(D^mi!y ^mmo 1 KK - nts n f - /<? b ©^tt-fbta^jsj i at b 

^%m(0 I KK - i© c DNA^D— ::i>^©ifg^B^e);?Pt3^tL;t^SiB?!JS 
Xf^OT X J ^ie^iJ^&iB^ij^fz^t-o K^iJS-^ IfithlKK-i (hlKK- 
i) OJ^SiE^iJ UT :fe D s IB^OII^ 2 (i h I K K - i 0 T ^ y ^IB^U =fe ^ L 
T i) o S iB^!l#-^ 3{iv>t7;^IKK-i (mIKK-i) ©^^IB^iJ 

I K K - i (i. N -^^fz — -If K ^ > :^ t D > ^> 

ti:^tz6 *^0^©I KK-i®T^y^iB?!ja. I ArB?^U> ^-fb L s N F - a: 

B&rSI^'fbt-'l) I KK-a, I KK-/?i:;Sv^ffi|lI'l4S^U;to 

2^^B^© I K K - i fl$fii, mu. MmiSs^BMmti^}^\zm^^\zmMv.xii 

:r ^ ^ - (natural killer) mm. ^yit-Y M^®3«tt^LPS 
f'J^-r i: JKIKv ^ D 7 r -i? * T N F - a , I L - 1 /? . IF 

n-Tn I l - 6 T"$!l^-r :i ct *)^3S*5±i^ bfco cn?5©yif>:/ 

u -J vmm(Dm^t^ i k k - i (d mMtK ^\z^mi^'^mm,'p^mRm>\zm 

t:> ^mmiz^^X^^ . ^&\^(DMmz Kim^\ytz:i hts^^ I KK - 

I KK - i©NF-A:BtS^4tg^l^pJf-<5'-i?->T>;/-fe-rf3j;oT^Wbfc 
2 9 3T^J!gj3lKK-i ^^^Jiem-r e«^Sc#i4l3 N F - /c B 

^fSI^-fb^tL^ C i:*SB^ ^*i{c%o;to IKK-i{iIKK-a. lKK-0h 
nW.^z I a: B-a©N-7^^J;#i£t-^-lr U >^^^ U V^-fb-r-SC >t 
h D:3^:^ — -fe*T>y-fe'i'T-H^^*^fz^c-D7t©-es 1^4^ — ^ — i? — >T^y-fe'i'-eii^ 
^HfcNF-ArBfStttgJis I KK - id^I A:B-a©N-^i^S: U V^-fbf-S 
C i:{C'fl!<#t-§*©T-a5-5i:#X.e)n^Co I KK - iiilfe^ffi^fflflglCiJVNTiiJ 
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*^B^0 I K K - i {i. h p spm 2 mm^^*^ ^^Mmnfimtut ^ :l ts 

fi-te^l^lC N F - a: B ^m^iht^ Z ttf^ib. LPS$!lig[Cc}:-i)NF-A:B©^ 
^ibomWi^MWii^Xl.^ ^pjm^Ufi^ I K K - i li I K K - a. I K K - /5 

^^l^!|^Mfl5^-NF-/<:B®rStt'^b*fflI®JT•#§qItfe^4*^fel?^ I KK - 

y >^ Y ^ fzo thIKK-i®T^y^541~7 1 6#S*GAL 

^^iT-^-Scto pAS 2 - 1 r^;^ 5, Ktci^flj^ji^9^^-r hr^x ^: K?&f^MU;to 

titz^^i^i^s G A L 4 rSt^-fb^^ (Activation Domain) i: 
(D^^ ^ ^ > P m^^MT ^ c AS Rltg^c the i^flgS^fe® cDNA^'T:/^ 
U-^^tfpACT2:r^:;^^ Y xm^U^^ ^ fz . S^igift± ^ W v^ ^ 

— >J:t>:7"^;^^ ^**|5llRL^ iSJ^fl^J^DNAfy — '^>:^m: 
13 ^SiB?iJ®?*S<^fT^ fee D i;-:^m® 1 Q ^ u — y ifiWi\^W.nt^ 

^g^^tlTV^-g) I - TRAF / A NKJ:|bI — T'feojto 

^CT-s III^C;MljSF*){3:iSV>T I KK - i h I - TRAF^Sjjg-^-T'SA^ifd*^ 

- i ® N -T^J^dH^ Flag^Jitrh-ri: UTf^iP ^ — p E F - 

BOS ^::ffl^^^i^:^o ^febhI-TRAF®N - 5^ « iffil M yc^Jitfb-r 

i:tTft*nUs ^si'^^ ^J' — p E F - B o s ^3|I^^?i^f£o :l ti it> ^ )v m B.M 

^T^feo 241^ P^m. ^flg^l. 0%®Nonidet P-40§^tf^^'>;/7 
U^ ^®^q^^'^btJ^^^;Myc^^;fr$.SV^{i^nFla g ta«f^-e 'i7^;^^S'>^D>j/ 

vm^^nr^fz. 
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(D^3^^m 1 11113:^1-0 mi lia®^ — >l{±Flag-IKK-i^. 
U->2ttMyc-I-TRAF^. U — >3l±Flag-IKK-ii:Myc 
-I-TRAF^^-To JrCMyc tfii^l: f^^tk^^ U ^ Flag-IKK-i 
{miim±. \y-y3) tifiF l a gtrH^X-^^^^n:^^ n^Uy c - l - T 
RAF im 1 imtfTs ]y — > 3) t O > \^ ifi^ i^^^Hi ^ ti tz o t^feoT^ 

t»^jnMy cifii:^. $)^\^ittn.F 1 a. s^WX ^ ^ 7. ^ y ^ U y VMm^^o ^ 

t\z X ^ mm.t ^ z tij^x ^ ^ imi im. t) « 

I -TRAFOt'OmW^^lft-LX I KK - i tm'^LX^^^t>^±$Btm 

'1^ "3~ ix\ 'G- /'u V • \, 'ijft p-j t> o ov :> 75« x xv j * x >5<. ri* I r <»< ^ /*— o 

N - m^lzMy c ^{tM iyfzii h I - TRAF©T^y^ie^iJ©l~l 7 0> 1 
~ 2 4 VM± 1 9 3 ~ Ct^^ (stop) ^X(D^)f^ p E F — B 0--S'{3 Ifl 

^^3i^;eo-•C:n?5^COS-7fflJiStF l ag-I KK-i ^ •> X 7 ^ 

5Stfei^m> jaF 1 a gtfii^x^ ^ 7^ y^uv Ymm-^^^tzo 

2 {i 1:~.:2 4 7 if>T-?£s b — > 3 (± 1 9 3 ~ s t o p if>T-=&s U'->4{i^g 
(Fl'CFuII length) ) ^^^n^^^fo :m?)?&^S$-B-fci^ilS 
\Z^\\X. JaM y c ta^: T* ^ tfe R ^ § Flag-IKK-iCD/N'^K^b^i^aj 

^tlfe (^121I|±) o t*oTI-TRAF{±N-*)^ffl!l®17 0T^y^?:^ 

LTi KK-ii:ig•^LTV^^ci:;{)S0^e)*^^:;&■:>/io %fz^\y-y\z^\-y^^ 

y m(D^m».lts WS-fbtJ^iaFla gia^: (^1 2m^) s feSVNJitaM 

ycijTL^: (^1 2I2IT) xt':^:^^yyu>y V ^ ^ o :i t iz X ^ mu tz o 

^iz. I-TRAFd^IKK-ifZct!?'; > ^<b S ^ -5 SM*^ i:* ^ 
tfco COS-7fflflSt3Flag-IKK-ii:Myc-I-TRAF§h^> 
;^7^^S/3>b. 2 4 ^P^m ql^'fb Lfco qJM^btJ^JJxF 1 a gm#:$)^ V^{i 

jnM y c ^n^^T-^^tt:l^*^To mmmiz^i--'[i y y T - t Cr-'' 

P] A T P <^*n;tSJc; Us -f^thndr^ — ^fr>y■te^^^7o^o 
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^ > ^ 3 > Lrzi}(D^. \y-> 2 . 4 Rv^ 6 i^mm ^ h ^ > X y :^ ^ 

3 > Ltz'b^^mto C©^^A^?>. titFlag (P->2) i^XVifiMy c Ijx 
^ i]y — >4) ©V^■r^^©^^^^*P?t;'t'f3^'^,^T^ M y c - I - t r a f cd > 

^<bffi/N'>K^*^ai^iifeo t!^o-CMyc-I-TRAF(±IKK-if::J:>3 U 
>^'fb^ix^SMT-$)^ct*s0^^A^i:;5:o;t„ ^ fz^ U - > iz If ^ > 

m (Dammit. mm^t^^^F i a gffii^ (^i3ia®u->5. 6±).fe;g, 

{ilrCM y c tfO^ (Hi 3IIlOl^ — >5^ 6T) T"'i7ai;;?^>7'n>yh M^^n 
o Z tiz X 'O BULtzo 

^IZ^ I - T R AF (D t'(Dmmi^ V ym^t^^ii- ^i^l^m Ltzo Myc-I- 
TRAF<7)^^^mtt C1~1 7 n m ti- 1~9/i 7i*cm- 1 n mjc 

±S (FL) ) ^IKK-ih±t{::C0S-7 mMiz h ^ > 7. y ^ ^> 3 > 
aim^t'^^mtzo ^(Dn. *aF 1 a gJS#:fe-€) V^{±j5iM y c Jn;f*:-t-^igtfef^ 

^^^^ 1 4ia{;5^-ro mi 4ii®i^->i 5(ii~i7o»f>t$s i^ — 

> 2;St>* 6 {i 1 ~ 2 4 7 »rn-*s ^->3:at>'7{il9 3~stop»f>t^^ P 
->4StJf8{i^:S (FL (Ful 1 length) ) ^ ^ tl ^ tlyf^ t . CCD 
^mt^^F L (I/ — >4. 8) {3inx.Myc-r I- - TRAF(1~247) ( U 
->2. 6) (D V ym^itifiMtb ^titzo m.^X 'J>-tii <t*)I-TRAF£Dl 7 1 
- 2 4 7 F*l}3 I K K - i t J: D >^Yb^§{t ^gi5{]i*s#:^ LTV^^i:#x.e>n 

o 

^^\z. I - TR AF (Dmu^ y^'^^n^m^^x. in^s i k k - i j: d u 

>^<b ^ti-Ko tf^^m bfeo *-ri-TRAF<$'>y>' ^ SCiiiM^ff o feo 

thI-TRAFcD N A^::*:JPSF«3T-^;U^5^;t > S h v > ;^ 7 4f (G 

ST) to^^^^ yj's^mh\^xmm'mmtii^M'r'^>^^ kpgex-sx- 

P B S T-?§^ b^^^gt^lSlc J; D bTto Cixf; Triton X-10 
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1 ag-IKK-i* h^>;^7^^>3>b^co m^i^^MW- 
IKK-i (K3 8A) ?&ftMbb9>X7x^S/3>;fe^f^fco K3 8A^M 

A T p i^-^gp-tu e>ns ^^--if Y ^ ^ yp^i^^^-t^ 3 8 S@ © U 

T-I-TRAF*1. 0/zgJP^T-<>tbDT'U>^-fbM/iB*fTV>. 

9 >^ 7 31 ^ > 3 > Lfc *j © Ix- > 2 a^M^ I K K - i (K3 8A) 

:feh^>;^7aL<^^>3>-bTc*)®*^t-o Cl©J;dl3F 1 ag-IKK-i*^ 
^^M: tzm^-^ G S T - 1 - T R AF (D V >m<tifimisb ^titz (111 5E1©U- 

> 1 ©±) o -7^> K 3 6 A^^#:-e{± >mititm.isb ^titnt^^tz imi sm 

©l/->2©±) o ^i^o-rl-TRAF (i IKK-i t<tDU>^<b$n^SM 

-e^^ ^ i:5f)^B^?'5(pi:'5:^fec ^fc. K 3 8 AAs^flg[*l^3*sv^l:^^b■rv^^ :i 

ql5^^bt)*i)xFTa gJ}ii*T"> > :/ D hMlff ^ ^iTi«i?>b 

fc ( ^ 1 5 m © T ) o - 

:iflib(DmW:. IKK-iTb^I-TRAF il^^-^-Ti.- t <^ tf^ tfj: tz 
^e^C^ >t'hn^±--lf7>>-fe-ri-ct»3 I - TRAF^si KK - iCcfcD U> 
^'fb^Stt ^I^MS^SMT-fe^ C i: o o I - T R A F {± T R 

AF 2 i^XV'TRAF 3 izm-^-t^^^tV.Xm&^tltz^^-S&^o TRAF 

UT^fg b-CV^;S) :i A5^^i^-Cl^-S)o !^ 13 T R A F a r 4^ h-i/XCP 
^-r^TNFlx-fe^^-^CD 4 0 tf^-^t ^ ^OX^) ^ . Z.f\,h(J^\y ^ - 

^0>'y^;l/e3S^tlHi:bT^e>tl-cv^;g)o 

TRAF U ;b > K ©fiJ^iti- «t D u -b r ^ - i: -g- -(^ ^ fi£ bS-ffi-fb^ ti 

i) 3f)S. fSIS-fb^ nT V^)b;^T•{i^B§Kl*l{3:feV^T I - T R A F i:liS-^-r ^ ^ 
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-TRAF^&U >m<hi-^ Z tXTRA F £D ^ -t^-fb t 15 # b T V^ ^ 

&.±(D^oiz, -^mmcD I KK - Y - y^ti \z.mMt ^ T -R A Y 

-A- jJKfc no /TN CppT ^ <:0 cr4^ /Wrt vie. oAt Ht- >Wr /TN n/^ jilS? 1?^ /Ar vEt: Art- %n^r ^ J-^ -f-^ -r 

TO ^ta 1^ isfe -Ky vc#. N rc« zsi m:*^ Hb ux -sr v< iit 'la: 5!^ ^SA <p (r*- ^ co ^ o 

* V Ci5 v^T li. I K K - i MB^ iz M ir ^ T > ^ > ^ ^^^m G) 

mmm^^cDm'^ t \^x mmt ^ :i t i)'^^ir ^ 'b (dx & ^ a ^- — 

f3 PI^ ^ n ^ 4) © {i V^ o 

JliiS^ 1 (mIKK-i®cDNA^D — :=:>^) 

•9-ryl^^>3y-9-:rh^ ^ ^:ryN'f y^)V-(-\f—iy3>m (suppression subt 
ractivehybridlzation technique) §fflV^T^ v iJ? D :7 r — ^SJ^^"^ -5 R 
AW2 6 4. 7©LPS 1 0 Ong/mlT-ffl*J^ ( + ) mt (-) ^t<Dmx 

v-y h ^ 3 y^mnvs lp s^y^tzj: y)mm^nx < -5ite^®x<? u- 

^ffi^^s MlP-lor//?. G-CSF. T N F - a ifOgt^it^S? {3i!jn 
7 o0gfMjte^0 7 -7 > b ?&f#fc„ 7 oCffMiife?® d *. n-> 
#2F 9tt3 7 4bp®iie^®fM-T"2g)o^o ^D->#2 FDOitfe^O^S 
^n^fzib. m.'^it^r. RAW2 6 4. 7 ^ 4 P S 011^ UXft ;t mR N 

A^^e.AZAPy'T' — >'&fflV^TcDNA77 — i^-^-fy^ U— *#ML;'co 2 
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#e>nfc^O->®^Sf*2 9 1 0 bpT'^-:.fco C©ite^«2 1 5 1 bp 
^-^-^y (open readin frame) 1^7 1 7^©T 

^ IE * ia ^'J s 4 i^^t-o 

Jte^2 (hIKK-i®cDNA^O-->^) 

SEirDDB J^::^^^nrv^fcms@^^|JKI AAO i 5 i * * i^-t . t h 

fl^M® c D N A^-f 77 u --a:^^ ^ - - - --- - - 

K-i0cDNA^^P-::^>^b^- C ® ^ ^ ® P C R ^ ffl V^ ^ ^ ^ V - 

5' -ctttgcctgactcagggcagctcagag-3' . St>\ 
5' -atggtgcagaagagcagtgttggaatc-3' 

2 1 4 8bp®:^-^>U5^^ > ^ 7 I. - A (open readin fr 
SS^J3 ( L P Sfijm(3<j:^ ^ P - > # 2 F 9 ®^^) 

v^P7r-i^5^®^1*RAW 2 6 4. 7 ^ U 4^ 4< U ^ * 7 ^ K (LPS) 

RAW 2 6 4. 7 ©LPS (1 0 0 n g / 1 ) M^m ( - ) ^ ( + ) ® ^ 
(A)^RNA2/.g*l%7:.;vi.r^ K-T^P-^l::xmm^tbU. ^^P> 

* J.* ■D^^JAS■M^S-^•;^^Clh^G3PDH^fflV^■C 
1 0 ^-^"^o R N Ag^^^&X © -S) - -a: 



1 [l®T©l-^l^J^° 
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RAW 2 6 4. 7 %1 OOng/ml®LPS-e$mb. 0. 51^^. 2mm. 

4mm. smm. 12mm. Rrf. 2 4^F^f^3amt^ b ^^rn A*i*m 

i (mIKK-i) CD =i — > ^ ^ '''' ^ ° 



_ y ^ r TT * SZlfir 3S A 

^ SE fJ^y t) 1 J\ IV — -L ^ y 

S I KK- i © ^ ^ * ^ ^ > ^ >y h-e^«f bfeo 
^M^*^ e, nfc P o 1 y ( A )^R N A 2 g*^ r D h $ tifc v 
^>^y-tf>yn>> h^>^V> (C 1 ont e ch) =fe ffl t ytf > > 

ijg^:feS5S{3^x1-o SSia^'C^EPli. IKK - i 0{iL S l> t ^ o 

ife^y 6 Oi^Bil^^Jft ^ I K K - i ®^^) .:• 
C5 7BL/6;b^e>^mbfcB$^flS>{Pe>ift^* (B 2 2 0 ) * ffl T . lg^3iBB 
^JfflflS^ii^E (high-gradient magnetic cell separation system ) MACS 
(Miltenyi Biotec.Berg. -Gladbach,Germany) I:: J; T B - )MflS i: T - fflllS * ^ 
bfco B-/iflgiiLPS : 1 0 O/zg/ml. T - SB BS (i ^ ^ ^ ^ ^> > = 1 
0/.Mi:PMA : 1 0 ng/mlT'4I^P^^yiicL. © ^1^ T" b - ^ R N 

^S^^m60iC^.t-o U^. RNAfi*^^«-efe^3i:^G3PDH=fefflV^T 
||6|ll©TSt3:^bfeo 



- 17 - 



mm 7 (V^^^OJJfflSai^iSttS I KK- 

-:,^X0mm^. ffl«*^NIH3T3 (fibroblast cell line) . EL-4 
(thyioma cells) . 5E3 (natural killer eel 1 clone) . M 0 P C 3 1 5 
(.yelca cells) . BCL-1 (B cell leuke.ia) . . M 1 (monocytic 
leuke.ia cell line) CD^n^niz. LPS (1 0 Ong/ml) (-) 



8 ()^|^v^7 n 7 I KK - i ®^^) 

C 5 7 BL/6A^e>SRmbfc^a5v^n7T-i^*. LP S :. 1 /^g/ml. 

PMA : 1 Ong/ml. TNF-a : 1 0 Ong/ml. I L - 1 /? : 100 
ng/ml. IFN-r : 2 5 0 U/ml. I L - 6 : 2 0 0 0 U / m 1 ^ ^ 

T&jo. R N AMA^^S^ ^ ^ 
Jig^ 9 ( I K K - i ^^^^ ^ 

IKK - iafe^ON-*5Sl^FLAG::.ti b-r:&^^^-y:^Co FLAG- 
hIKK-i77^^^>b®5' ^i:3' i^t-^JKSP^S a 1 I 1^ ^ h < t) . 

mK^.ty^^^-w,ni (1) :at>' (2) ^fflv^x. p c RSicxf^s^ b^o^ 

(1 )5'-gggtcgacca ccatggacta caaggacgac gatgacaaga tgcagagcac agccaat-3' 
( 2 )5' -gtcgactcag accatcagga ggtgc-3' 
Zti^T-^^^- (PGEM-T) (Promega) 
RgP^Sa 1 IT-iaJDmbT. pEF-BOS^^^^^— 
16^^^ - P E F - B O S - F L A G - WT - I K K - i 
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L-/ /k- o 



mm 10 ( I K K - i t^J: ^ N F - a: B ©^tt-fb) 

b (PNF-/CB-LUC) (St rat agenettM) t. ^SS«^9T-#fc: 
I KK-i^3K^^^-pEF-B0S-FLAG-WT-IKK-i*. ^tl 

fl^l3b5>;^'r^;'bLT-l (Trans 



it L T - 1 ) (Pan Vera Corpo 

ration1±M) ^ ffl V> U 41 7 - ^ ^> a > S J: ^ b ^ > ^ ^ - ^ ^> ^ > ^ ^ ^ 
n^^(Promega) li ti® - T ;WV ^> 7 :c 5 - I. 4^ - ^ - T -fe ^ v' 
A (Dual Lucif erase Reporter assay system) ^fflV^T. ;v 7 - -tr ^ 

^.DNAftlipE F-B O S--<^^-l^<t^-?:4//gl^^-l-^^° 



SS^l 1 (IKK-i©3 8#@©U5^><feTv->l3Ufc^^i*®MB) 



T V^ ^ 



^^^^^.^l^^^-^/f^i/X^^^/h (Clontech) $fflV^fco 



BIE^ 1 2 ( I KK- i cD^Mi*®^^"^^^-®^^^ 
^^^-pEF-BOS-FLAG-K38A-IKK-i*P^b:^Cc 



M^13 (GST-I/cB-aN^>/^^ (WT) OM^§) 



7 2 tr^-Kt-^JQe^^M^gb. cn^^^ST-^^^-^. ^;v^^^>-te 



7 7 D — :^ 



L T G S T - I a: B - a N ^ > /-^ <7 ( W T ) * ^f Ac o -^^ '3? 
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t b-C I* 7 7 ^aSSffl P G E X 2 T V>fc. 



ifi«14 (GST-I/cB-aN^^^-if (AA) ©KiS) 
^*>^r:7rD-X^«KUfcGST-I«B-aN^>/vi, (AA) 

2 9 3 T«2xlO-e^- pEF-BOS-MOCK. «ffl«,9^«fepE 

F-BOS-FLAG-WT-IKK-1- Xtt- 2^»fc5— 

,. , r,r><=_iri.An-K38A-IKK-i)S<*l. 

,> . V Lfc. 2 4 I K K - 1 « * t'* 3. 8 A -.1 K 



K- i>>^^^*t^FLAGftx^* (M2) 13 J: ^ T ^^i*!^ «fc ^ 
_„N^>.,^. (WT) , Xa, ««15^«ft^>'^* (AA) *«V^ft. 

lKk-i*fci±K3 8A-lKK-ii:SKi: [r PJ Ai 

2 O^^S^S^-fr^^^SD S-P AGEl.M^«^ b^^^^ ,. 

>..^*^l^FLAGi^<* (M2) ,.^^^.W^O.h^Cj:t)WfifiUfc^^ 
^^^r^m. IKK-i^.GST-I.B-aN.>... (WT) 

TT^T^ -iiiGST-I/cB-aN^>^'^^(AA)4^ 
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MM 1 6 



^ ) 

thIKK-i®T^/m54 1-7 1 6«@^GAL4 DNA > 5^ 

,y^Y>^^y (Binding Domain) i: 0 ^ ^ ^ ^ > ^ M^^^^T- ^ ^ J. o P A 

L4 > 1^*^^ ^-^ (Activation Domain) h ® ^ ^ ^ > ^ 

-TRAF / TANKhPI — T-fe-oi/co 

^JiS^Jl 7 (;MBai^t3*5(:^^IKK-iJ: I -TRAF©!^^) 

^ — p E F - B O S l;iia^iiA>^o 

^fc. t>I-TRAF0N-*^«il.3.Myc^:ntrh-rJ^brf^iPb. m 

3^^^^_pEF-B0S l;i M 5^ A/ o 

t !> I KK - i©N-*^(il3F 1 ag^:ntrb-7-i:b-C#*nb. 

^^^^_pE F-BO S lzm^j2</y1zo 

z.n^^^ j^^mmmmm-^^^ COS - 7 mmiz^)^^y:^^i^By^r^^r) v 

^y^y:.^i^By^n-otc. 2 4^f^^. mm^l- 0%©Nonidet 

P-4 o:fe^tf/^-v7T--epr^i^bu■t. ai S * i^t f i a gJ^t^^fe ^ v^tii^t 

My cJni^T-^^^^b. ^ W^g^b^ ^ StM y c ^^^^fe ^ VMiJ^C F 1 a g i5t 

c-I-TRAF*sb->3}iFlag-iKi^-itM^u . ^i^Ar 
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TjN 't" o 



7 0 1- 2 4 7fe^V^(±l 9 3~s t op»rM-*^^^<:^3S!^Ol -TRAF 

^. ^1 o mdx ly — vi(±l~170©T>T"s l^ — > 

_ . o 1 Q c, _ „ t. n D »f )ts - > 4 (i^S ( F L 

(Full 1 e n g t h ) ) & ^ t" o 
C0S-7«^.cFlag-IKK-itMyo-I-TRAFfth^>^^ 



^ 4.r. * r-- \ ' - ^ \^ h U ^ ^ ^ T ^ ^ ^'^ '^^ ° 

,^Myc-I-TRAFttIKK-iCJ;!>'JV»ft**^*»«-^-*'*-'^* 
aglS* (V-V5, 6J.) - «*V>ttKMyc»t(* 6T) f = 



SS^!12 0 (I -TRAF©U >^^b^^®^*S) 
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Myc-I-TRAF©^^^^P# (1-1 7 0 . 1 - 2 4 7 . 1 9 3 -st 

OP. FL) ^ IKK - ± o s - 1 mmr^ V ^ y^y ^ y ^ 

>2;RI>-6(±1~ 2 4 7 ®rM-^s l.->3St>*7(i 1 9 3~s t o p^M-*. I- 
->4:Rt>'8{i^S (FLCFull length)) ^fe^ti^nS^-Tc 

5il^J2 1 (l-TRAF^>^^^e®IKK-il^J;^U>^<b) 

t h I -TRAF cDNA*;^^^i*i-e^;v<5'^^>s v^yy^y:-^-^ 

^ N X. ^ =. A, n^my x.x^Moimtti^my^ y^ ^ k p g e x - 5 

X- 1 ^rM^9^^i^^o h acff^«fe^^=&^Tofco :^ 

S^&^-i^feo y;V^^:r>H.7TD-Xi.*S^bfcGST-I-TRAF^>.^ 
^J:l3C0S-7^mJ^F 1 ag-I KK-i*h^>:^.:7-^>3>^^-° PI 

(^^^^^^4^1 KK- i (K38A) :&wmLV^yyy ^^i^^^^'^^-^^" 

- I - T R AF 0 'J >m^b*^^>4?) ?>nfc (y-y i±) o k 3 8 A^Mi=^ 

-^,t,ymit^tm^^nt,^-:.rc (i.->2±) . ^r.. k 3 s Ai^mmp^r.^ 

o c i: tr ig b ( ^ 1 5 la T ) o 
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S£t)*^#t-r§ *.®-e&-5o *^B^© I KK - i (i I /c B - U >^^bbNF 
^^i^J^g-li^m^^^^t^fflt-fe^o $e,i::^ *^B^0 I K K - i (i I - T R A 
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M ^ ® 



1. mmn^2mL<ii4-^m^n^T^.^mmn^iimmT^.ymmn^cDi 

3. I -TR AFll!iS-^b. I -TRAF=^U >^^b^^TS«^^1-^W*® 

^ =^ M mi ^ -3. 1 x7 ;,-+ :^ ■7' ^ * ^ ^ SB ^'J ^ ^ ^ ^ ® 
& Hc yj /J' N Hij w -3 ^ 



4 . 

5 . 



4^1- 13 ® it ^ ? o 
6 . m^(D^@B 1 3 

8. I _TRAFXttTRAF^^A^M#-r§^.#^®i^E^^ ^^^JT'fe^M*® 



6 JSl3gBf4® 
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Val 


Gin 


Glu 


Ser 


Leu 


Ser 


Lys 


Leu 


645 


Leu 


Glu 


Glu 


Leu 


Ser 


His 


Gin 


Leu 


Leu 


Gin 


Asp 


Arg 


Ala 


Lys 


Gly 


660 


Ala 


Gin 


Ala 


Ser 


Pro 


Pro 


Pro 


He 


Ala 


Pro 


Tyr 


Pro 


Ser 


Pro 


Thr 


675 • 


Arg 


Lys 


Asp 


Leu- Leu 


Leu 


His 


Met 


Gin 


Glu 


Leu 


Cys 


Glu 


Gly Met 


690 , 


Lys 


Leu 


Leu 


Ala 


Ser 


Asp 


Leu 


Leu 


Asp 


Asn 


Asn 


Arg 


He 


lie 


Glu 


705 V 


Arg 


Leu 


Asn 


Arg 


Val 


Pro 


Ala 


Pro 


Pro 


Asp 


Val 


*** 
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<210> 3 

<211> 2910 

<212> DNA 

<213> Mouse 

<400> 3 



gaattcggca cgagaagata gccaagccca ggagatgcag agtaccacta actacctgtg 60 

gcatactgat gacctgctag ggcagggggc cactgccagt gtgtacaagg cccgaaacaa 120 

gaaatccggg gaggtggttg ctgtaaaggt cttcaactca gccagctatc ggcgacctcc 180 
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tgaggttcag gtgagggagt 
gctattcgca gtggaggaaa 
ctccagtggg agcctgctga 
agaggagttc ctagtggtgc 
tggcattgtc catcgggaca 
gcagagcatc tataagctgt 
gtttgtttct gtctatggta 
gctgcgcaaa ccccagcaaa 
gaccctgtac cacgcagcca 
caacaaagag atcatgtaca 
tcagaagcag gaaaatggtc 
gtccatgggg ctgcagaacc 
ggataagtgc tggggctttg 
ggtcatccac gtcttttccc 
caacacgatt gccatctttt 
ccaggagtac ctcttcgagg 
catcgcccac acagctgcca 
taaggggctg gccttcaggg 
cctacaggcc gattacagca 
gctggcgcgg gtcctgctgg 
ggaggtgctt caggacacgt 
cctcggcagc agcctgggca 
ggaacgaaag gaggccacag 
taaatgttcc cacaatgtca 
tttaaagaac cgggaccaga 
tttggacaag atgcacttca 
cagctacaat gaggagcaga 
gaggctgctg caggtgttcc 
acacggcaag cggatgaggc 



ttgaggtcct 


gcggaggctg 


aatcaccaga 


acatcgtgaa 


240 


cgggaggcag 


ccggcagaag 


gtgctaatca 


tggagtactg 


300 


gcgtgctgga 


agaccctgag 


aacacgttcg 


ggctttctga 


360 


tgcgctgtgt 


ggtggctggc 


atgaaccacc 


tgcgggagaa 


420 


tcaaacctgg 


gaacatcatg 


cgcctggtgg 


gcgaggaggg 


480 


ctgacttcgg 


ggctgcccgc 


aagctggacg 


atgatgagaa 


540 


cagaggaata 


cctgcaccct 


gacatgtatg 


agcgtgcagt 


600 


aggcatttgg 


tgtgactgtg 


gatctctgga 


gtattggggt 


660 


caggcagtct 


gcccttcatc 


cccttcggtg 


ggccccggcg 


720 


gaatcaccac 


agagaagcca 


gccggggcca 


tttcagggac 


780 


ccttggagtg 


gagctacagc 


ctccccatca 


cctgtagact 


840 


agctggtgcc 


catcctggcc 


aacatcetgg 


aggtggaaga 


900 


atcagttctt 


cgcggagacc 


agtgacattc 


tgcagcgaac 


960 


taccccaggc 


cgttttgcat 


catgtctaca 


tccacgccca 


1020 


tggaggctgt 


atatgagcag 


accaacgtga 


cccccaaaca 


1080 


gtcacccttg 


tgtccttgag 


ccaagcctct 


cagcccagca 


1140 


gcagccctct 


aactctgttc 


agcatgtcca 


gcgacacacc 


1200 


accctgctct 


ggatgtccca 


aagttcgtcc 


ctaaggttga 


1260 


cagctaaggg 


ggtgctgggc 


gctggctacc 


aggccctgtg 


1320 


atggacaggc 


gttgatgctt 


cgggggttac 


attgggtcct 


1380 


gccagcagac 


actggaggtc 


acacggacag 


ccctcctcta 


1440 


ctgaaaggtt 


cagcagtgga 


tcggggatgc 


ctgacgtcca 


1500 


agctaagaac 


caggctgcag 


actctctcag 


agatcctgtc 


1560 


cagaaaccca 


aaggagcctg 


agctgtctgg 


gtgaagagct 


1620 


ttcatgagga 


taacaaaagt 


atccagaaga 


ttcagtgttg 


1680 


'tci^acaaaca 


gttcaagaaa 


tccaggatga 


ggccagggct 


1740 


tccacaagct 


ggataaggta 


aatttcagtc 


atctagccaa 


1800 


aggaggagtg 


tgtgcagacg 


tatcaggtgt 


cgctggtcac 


1860 


aggtgcagag 


ggcccagaac 


cacctgcatc 


tcattggcca 


1920 
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ctctgtggcc 


acctgtaact 


cggaagcccg 


gggagcccag 


gagagtctga 


acaagatctt 


1980 


tgatcagctc 


cttctggaca 


gagcttccga 


acagggagct 


gaggtgtcac 


cgcaacctat 


2040 


ggctcctcat 


cccggccctg 


atccgaagga 


cctggtcttc 


cacatgcagg 


agctttgtaa 


2100 


tgatatgaag 


ctattggcct 


ttgatctcca 


ggacaacaac 


cgactcatcg 


aacggttaca 


2160 


tagagttcca 


tcggcaccag 


atgtctgagc 


tccctggggg 


ttcacaaggc 


actcagaagc 


2220 


aa'tagaaaca 


ttcatattgt 


acccctacac 


tgtgagacca 


aattcagggc 


aagttctggt 


2280 


tccatctcac 


tagcctacct 


ccctcttggc 


cattggccat 


tggccaacaa 


actagcatta 


2340 


ctttgactgt 


cctcttggga 


agcagctagg 


acagggactc 


ctggccatcc 


caggcagtat 


2400 


ctacagaaga 


gaccatgcgg 


ctaccacagc 


cttatcaaga 


caccaagact 


gttcttcctt 


2460 


acccaggctc 


tggaggtctg 


gtcttggaaa 


gaaaaggctc 


agccctctca 


cgctttgcac 


2520 


t tcccaggac 


cagcaggc aL 


c tcctgtggc 


ttctcctgcc 


tctccagggt 


gctggatcag 


2580 


aatgcttatt 


cttcgttgtt 


tcctgtgctg 


tttcctgagt 


gtccccatcc 


cctggcctca 


2640 


ggcaacccac 


aaacggcccc 


tctgtgcttg 


gtctagatgc 


acctgcattt 


gagaaagtgg 


2700 


gtggttgagg 


ctaactgctg 


gtffc tttff afT 


attc tec tt 


ff acc 1 1 1 tc t 




2760 


cttggttcta 


agaaacagct 


ggtcagtatc 


aaccacagcc 


atgctaactg 


gacagatgtt 


2820 


ggaacccaaa 


gtcctaagga 


gagagcaggc 


ctgcaccttc 


agacatggaa 


taaatacatc 


2880 


gccttttctg 


1^t/i/aaaaaaa 


aaaaaaaaaa 
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<210> 4 
<211> 717 
<212> PRT 
<213> Mouse 

Met Gin Ser Thr Thr Asn Tyr Leu Trp His Thr Asp Asp Leu Leu 15 
Gly Gin Gly Ala Thr Ala Ser Val Tyr Lys Ala Arg Asn Lys Lys 30 
Ser Gly Glu Val Val Ala Val Lys Val Phe Asn Ser Ala Ser Tyr 45 
Arg Arg Pro Pro Glu Val Gin Val Arg Glu Phe Glu Val Leu Arg 60 
Arg Leu Asn His Gin Asn He Val Lys Leu Phe Ala Val Glu Glu 75 
Thr Gly Gly Ser Arg Gin Lys Val Leu He Met Glu Tyr Cys Ser 90 
Ser Gly Ser Leu Leu Ser Val Leu Glu Asp Pro Glu Asn Thr Phe 105 
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Gly 


Leu 


Ser 


Glu 


Glu 


Glu 


Phe 


Leu 


Val 


Val 


Leu 


Arg 


Cys 


Val 


Val 


120 


Ala 


Gly Met 


Asn 


His 


Leu 


Arg 


Glu 


Asn 


Gly 


He 


Val 


His 


Arg 


Asp 


135 


He 


Lys 


Pro 


Gly Asn 


He 


Met 


Arg 


Leu 


Val 


Gly 


Glu 


Glu 


Gly 


Gin 


150 


Ser 


He 


Tyr 


Lys 


Leu 


Ser 


Asp 


Phe 


Gly Ala 


Ala Arg 


Lys 


Leu 


Asp 


165 


Asp 


Asp 


Glu 


Lys 


Phe 


Val 


Ser 


Val 


Tyr 


Gly 


Thr 


Glu 


Glu 


Tyr 


Leu 


180 


His 


Pro 


Asp 


Met 


Tyr 


Glu 


Arg 


Ala 


Val 


Leu 


Arg 


Lys 


Pro 


Gin 


Gin 


195 


Lys 


Ala 


Phe 


Gly 


Val 


Thr 


Val 


Asp 


Leu 


Trp 


Ser 


He 


Gly 


Val 


Thr 


210 


Leu 


Tyr 


His 


Ala 


Ala 


Thr 


Gly 


Ser 


Leu 


Pro 


Phe 


He 


Pro 


Phe 


Gly 


225 


Gly 


Pro 


Arg 


Arg 


Asn 


Lys 


Glu 


He 


Met 


Tyr 


Arg 


He 


Thr 


Thr 


Glu 


240 


Lys 


Pro 


Ala 


Gly 


Ala 


He 


Ser 


Gly 


Thr 


Gin 


Lys 


Gin 


Glu 


Asn 


Gly 


255 


T\ _ 

r i"u 


Leu 


n 1 __ 
Ui U 


m 

i l*p 




m , 

ly r 




Leu 


Fro 


T T 

lie 


ml 

inr 


Cys 


Arg 


Leu 


Ser 


rs ^ r\ 

Z IV 


Met 


Gly Leu 


Gin 


Asn 


Gin 


Leu 


Val 


Pro 


He 


Leu 


Ala 


Asn 


He 


Leu 


285 


Glu Val 


Glu 


Glu 


Asp 


Lys 


Cys 


Trp 


Gly 


Phe 


Asp 


Gin 


Phe 


Phe 


Ala 


300 


Glu 


Thr 


Ser 


Asp 


He 


Leu 


Gin 


Arg 


Thr 


Val 


He 


His 


Val 


Phe 


Ser 


315 


Leu 


Pro 


Gin 


Ala 


Val 


Leu 


His 


His 


Val 


Tyr 


He 


His 


Ala 


His 


Asn 


330 


Thr 


He 


Ala 


He 


Phe 


Leu 


Glu 


Ala 


Val 


Tyr 


Glu 


Gin 


Thr 


Asn 


Val 


345 


Thr 


Pro 


Lys 


His 


Gin 


Glu 


Tyr 


Leu 


Phe 


Glu 


Gly His 


Pro 


Cys 


Val 


360 


Leu 


Glu 


Pro 


Ser 


Leu 


Ser 


Ala 


Gin 


His 


He 


Ala 


His 


Thr 


Ala 


Ala 


375 


Ser 


Ser 


Pro 


Leu 


Thr 


Leu 


Phe 


Ser 


Met 


Ser 


Ser 


Asp 


Thr 


Pro 


Lys 


390 


Gly 


Leu 


Ala 


Phe 


Arg 


Asp 


Pro 


Ala 


Leu 


Asp 


Val 


Pro 


Lys 


Phe 


Val 


405 


Pro 


Lys 


Val 


Asp 


Leu 


Gin 


Ala 


Asp 


Tyr 


Ser 


Thr 


Ala 


Lys 


Gly 


Val 


420 


Leu 


Gly Ala 


Gly 


Tyr 


Gin 


Ala 


Leu 


Trp 


Leu 


Ala Arg 


Val 


Leu 


Leu 


435 


Asp 


Gly 


Gin 


Ala 


Leu 


Met 


Leu 


Arg 


Gly 


Leu 


His 


Trp 


Val 


Leu 


Glu 


450 


Val 


Leu 


Gin 


Asp 


Thr 


Cys 


Gin 


Gin 


Thr 


Leu 


Glu 


Val 


Thr 


Arg 


Thr 


465 


Ala 


Leu 


Leu 


Tyr 


Leu 


Gly 


Ser 


Ser 


Leu 


Gly 


Thr 


Glu 


Arg 


Phe 


Ser 


480 


Ser 


Gly 


Ser 


Gly 


Met 


Pro 


Asp 


Val 


Gin 


Glu 


Arg 


Lys 


Glu 


Ala 


Thr 


495 


Glu 


Leu 


Arg 


Thr 


Arg 


Leu 


Gin 


Thr 


Leu 


Ser 


Glu 


He 


Leu 


Ser 


Lys 


510 


Cys 


Ser 


His 


Asn 


Val 


Thr 


Glu 


Thr 


Gin 


Arg 


Ser 


Leu 


Ser 


Cys 


Leu 


525 


Gly 


Glu 


Glu 


Leu 


Leu 


Lys 


Asn 


Arg 


Asp 


Gin 


He 


His 


Glu 


Asp 


Asn 


540 
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Lys 


Ser 


lie 


Gin 


Lys 


He 


Gin 


Cys 


Cys 


Leu 


Asp 


Lys 


Met 


His 


Phe 


555 


He 


Tyr 


Lys 


Gin 


Phe 


Lys 


Lys 


Ser 


Arg 


Met 


Arg 


Pro 


Gly 


Leu 


Ser 


570 


Tyr 


Asn 


Glu 


Glu 


Gin 


He 


His 


Lys 


Leu 


Asp 


Lys 


Val 


Asn 


Phe 


Ser 


585 


His 


Leu 


Ala 


Lys 


Arg 


Leu 


Leu 


Gin 


Val 


Phe 


Gin 


Glu 


Glu 


Cys 


Val 


600 


Gin 


Thr 


Tyr 


Gin 


Val 


Ser 


Leu 


Val 


Thr 


His 


Gly 


Lys 


Arg 


Met 


Arg 


615 


Gin 


Val 


Gin 


Arg 


Ala 


Gin 


Asn 


His 


Leu 


His 


Leu 


He 


Gly 


His 


Ser 


630 


Val 


Ala 


Thr 


Cys 


Asn 


Ser 


Glu 


Ala 


Arg 


Gly 


Ala 


Gin 


Glu 


Ser 


Leu 


645 


Asn 


Lys 


He 


Phe 


Asp 


Gin 


Leu 


Leu 


Leu 


Asp 


Arg 


Ala 


Ser 


Glu 


Gin 


660 


Gly 


Ala 


Glu 


Val 


Ser 


Pro 


Gin 


Pro 


Met 


Ala 


Pro 


His 


Pro 


Gly 


Pro 


675 


Asp 


Pro 


Lys 


Asp 


Leu 


Val 


Phe 


His 


Met 


Gin 


Glu 


Leu 


Cys 


Asn 


Asp 


690 


U« 4- 




T 11 
JJ c u 


T 11 
JJ t> u. 


A 1 o 

11 X u 


DVir. 
1. XI u 




T nil 
U \J u 


a 1 n 

U J. i.1 


Aon 


Ann 


A Ct Kl 


A r» rr 


T oil 

U V« IX 


T la 




Glu 


Arg 


Leu 


His 


Arg 


Val 


Pro 


Ser 


Ala 


Pro 


Asp 


Val 


<|c jjc (jc 
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